Formation of DHP-derived DNA adducts from metabolic activation of the prototype heliotridine-type pyrrolizidine alkaloid, lasiocarpine.
Pyrrolizidine alkaloids (PAs) are probably the most common poisonous plants affecting livestock, wildlife, and humans. The PAs that have been found to be tumorigenic in experimental animals belong to the retronecine-, heliotridine-, and otonecine-type PAs. Our recent mechanistic studies indicated that riddelliine, a tumorigenic retronecine-type PA, induced tumors via a genotoxic mechanism mediated by the formation of 6,7-dihydro-7-hydroxy-1-hydroxymethyl-5H-pyrrolizine (DHP)-derived DNA adducts. The same adducts were formed from clivorine, a tumorigenic otonecine-type PA from metabolism of clivorine by rat liver microsomes in the presence of calf thymus DNA. In this study, we report that metabolism of lasiocarpine, the prototype heliotridine PA, by F344 rat liver microsomes resulted in the formation of DHP. When incubated in the presence of calf thymus DNA, the same DHP-derived DNA adducts were formed. These results suggest that these DHP-derived DNA adducts are potential biomarkers of exposure and tumorigenicity for all types of PAs.